First order ferromagnetic (FM) to antiferromagnetic (AFM) phase transition in doped-CeFe 2 alloys is studied with micro-Hall probe technique. Clear visual evidence of magnetic phase-coexistence on micrometer scales and the evolution of this phase-coexistence as a function of temperature, magnetic field and time across the first order FM-AFM transition is presented. Such phase-coexistence and metastability arise as natural consequence of an intrinsic disorder-influenced first order transition. Generality of this phenomena involving other classes of materials is discussed.
the last two areas have drawn much attention in recent years, although without general recognition that there exists some common underlying physics. Detailed computational studies 6, 7 confirm the applicability of early theoretical picture 1 in manganites, and further emphasise that phase-coexistence can occur in any system in the presence of quenched disorder whenever two states are in competition through a first order phase transition. Here we choose to study a simple binary magnetic system CeFe 2 and show clear visual evidence of magnetic phase-coexistence on micrometer scales as the system is driven across the entire first order antiferromagnetic (AFM) to ferromagnetic (FM) transition. We explore how this phase-coexistence evolves as a function of temperature, magnetic field and time highlighting the generic features of a first order FM-AFM transition. The temporal evolution of the phase-coexistence demonstrates that nucleation and growth can lead to percolation of a particular phase and the existence of percolative behaviour is highly dependent on the random disorder landscape. This observation has important implications for other systems 8, 9 where percolative properties dominate macroscopic behaviour.
CeFe 2 is a cubic Laves phase ferromagnet (with Curie temperature (≈ 230K) 10 µm from the sample surface, each image comprising of 256x256 pixels. Fields up to 40 kOe can be applied, and the stray induction from the sensor is so small (≈0.01 Oe) that it does not perturb the sample.
In fig. 1 as the low tempertaure (high temperature) limit of metastability in the free energy curves across a first order transition 19 . When the system is trapped in the metastable higher energy state it can be moved into the stable lower energy state by creating energy fluctuations such as cycling T or H-we refer to this process as "shattering" of the metastable state.
We shall address now on the issue of phase-coexistence and metastability in more de- studies. We assert here that purely statistical quenched compositional disorder is at the root of the phase-coexistence observed here. Precisely this kind of intrinsic compositional disorder is thought to give rise to "tweed structure" in the vicinity of martensitic transitions 3 and to phase-separation on sub-micrometer scale in manganites [5] [6] [7] . The influence of intrinsic compositional disorder (through Ru-substitutions) on the critical fluctuations phenomena at the second order PM-FM transition in the present CeFe 2 alloys has earlier been studied through detailed magnetic measurements 16 .
The regions in the Ru-5 sample which go to the FM state first in the ascending field cycle (Fig.2 ) are very different from those which transform first to the AFM state in the descending field cycle (Fig.2) . This is indicative of the local variation of the AFM-FM 
